Chronic methamphetamine exposure induces cardiac fas-dependent and mitochondria-dependent apoptosis.
Very limited information regarding the influence of chronic methamphetamine exposure on cardiac apoptosis is available. In this study, we evaluate whether chronic methamphetamine exposure will increase cardiac Fas-dependent (type I) and mitochondria-dependent (type II) apoptotic pathways. Thirty-two male Wistar rats at 3-4 months of age were randomly divided into a vehicle-treated group [phosphate-buffered saline (PBS) 0.5 ml SQ per day] and a methamphetamine-treated group (MA 10 mg/kg SQ per day) for 3 months. We report that after 3 months of exposure, abnormal myocardial architecture, more minor cardiac fibrosis and cardiac TUNEL-positive apoptotic cells were observed at greater frequency in the MA group than in the PBS group. Protein levels of TNF-α, Fas ligand, Fas receptor, Fas-associated death domain, activated caspase-8, and activated caspase-3 (Fas-dependent apoptosis) extracted from excised hearts were significantly increased in the MA group, compared to the PBS group. Protein levels of cardiac Bak, t-Bid, Bak to Bcl-xL ratio, activated caspase-9, and activated caspase-3 (mitochondria-dependent apoptosis) were significantly increased in the MA group, compared with the PBS group. The results from this study reveal that chronic methamphetamine exposure will activate cardiac Fas-dependent and mitochondria-dependent apoptotic pathways, which may indicate a possible mechanism for developing cardiac abnormalities in humans with chronic methamphetamine abuse.